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CLAIMS 

What is claimed is: 

A method of placing a component having leads to a 
substrkte comprising: 

providing a fiducial marker on a component to be placed 
on a substrate that distinguishes the alignment of leads on 
the component ; 

detecting the alignment of the fiducial marker on the 
component ; 

comparing t?he d^tefcted fiiducial alignment with a 
predetermined fiducial alignment corresponding to a 
predetermined lead alignment; \and, 

placing the component to a su£xslfrate when the detected 
fiducial alignment /<pori^spond^\6o the predetermined fiducial 
alignment - 



2. The meCfi6d of claim\l, Wherein providing a fiducial 
marker includes pfroviding a physically asymmetric marker. 

20 3. The method of claim 2, wherein detecting the 

alignment further comprises: 

providing a nest having an asymmetrically shaped recess 
corresponding to the physically asymmetrsic marker on the 
component ; 

25 bringing the component and the nest inco contact; and, 

detecting whether the physically asymmetrix: marker on 
said component mates with the asymmetrically shaped recess. 



4. The method of claim 3, wherein bringing the 
3 0 components i nrl ud^e--^eteiTLu the component m Cfe-~raes£- 
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The method of claim 3, wherein detecting the 
alignment includes providing a sensor within the recess to 
distinguish when the leads or the component are in the 
predetermined alignment. 

6. Th$i method of claim 5, wherein providing a sensor 
includes providing a vacuum sensor. 

7. The meohod of rcVkim 9y wherein providing a sensor 
10 includes providing a ccppitact seVsor. 
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8 . The method 
alignment includes pi 
fiducial marker matei 



claim 3, wmerein detecting the 
riding a recterv^ar^to detect whether the 
/w^th the a^rnmetrically shaped recess. 



9. The method |of &fa\m 8, wherfein: 

detecting the 42/ignmenuy further Vincludes positioning an 
emitter to direct relation toward th^ recess in the nest; 
and, 

providing a rddeiver furtheV includes providing a 
receiver in a position to receive ^emitted radiation 
indicative of whetner the fiducial njarker is mated with the 
asymmetrical shaped recess. 



25 10. The method of claim 1 # where in\providing a fiducial 

marker includes providing a superficial asymmetric marker. 
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11. The method of claim 1, wherein providing a fiducial 
marker further comprises providing multiple fiducial markers. 

12. The method of claim 1, wherein detecting tW 
alignment further comprises detecting the fiducial mark^ 
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.3 . A method of attaching a component to a substrate 
comprising : 

providing a fiducial marker on a component to be placed 
on a substrate that distinguishes the alignment of leads on 
the component ; 

detecting the alignment of the fiducial marker on the 

component ; 

.comparing the detected alignment with a predetermined 
fiducial alignment to de>teri<nine an alignment offset; 

adjusting uhe position of the component relative to the 
substrate to eliminate the alignment of f set ; and, 

attaching the N^omponent no tjae substrate , 
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14. A method /of \e^£yinc^ a predetermined lead 
alignment of a compdp^nt^ comprising : 

providing a i£fiysical\ asymmetry on a component to be 
placed on a suj^stpoajte that distinguishes the alignment of 
leads on the component ; 

providing a/ nest containihg 
and mates with t/hg physical as 
the leads on th^ jbomponent have 



a recess that corresponds to 
^etry on the component when 
|a la re determined alignment; 



placing th<* /component in toe nek t ; and, 

detecting tynether the physical asymmetry has mated with 
the recess to verify the lead alignment 

15. A method of picking a component haying a 
predetermined lead alignment comprising: 

providing a fiducial marker on a component\that 
distinguishes the alignment of leads on the component; 

detecting the alignment of the fiducial markei 

comparing the detected alignment with a predetermined 
fiducial alignment to determine an alignment offset necessary 
to pick the component in accordance with the predetermined 
- ^ o ^ ^lignm ^ n 1- ; and, 
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picking the component in accordance with the alignment 
offset 

16. Vhe method of claim 15, wherein picking the 
5 component comprises : 

positioning a pick head in accordance with the alignment 
offset ; and, 

picking the\component using the pick head. 
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17. The methocKof 
component comprises : 

picking the compon 
orienting the pic 
the alignment offset 



18 The method o 
providing a fid^ 

a superficial f idudie 
detecting the a!. 

visually the superfic 



c^aim \5 , wherein picking the 

t using\a pick head; and, 
head and \cprrfponent in accordance with 



aim 15\ w&erein: 
al marker Xurther comprises providing 
1 /marker; and, 

i^nment f urther\^pmprises detecting 
iai fiducial marked 
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19. The method Wf claim 15, wherein pVoviding a 
fiducial marker includes providing a physically asymmetric 
fiducial marker . 

2 0 The method of claim 15, wherein picking tlife 

component further comprises: 

moving a pick head proximate to the component; and^v 
applying a negative pressure through the pick head 

suf fi r clen t t o h o ld Lhe c omponent against the pick he adr- 
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U- . A component alignment detection apparatus 
comprising : 

a nest including a nest surface containing an asymmetric 
recess; an&, 

a detector positionecKto detect an alignment of a 
component placsed in said/recess, compare said detected 
alignment with>a knowm alignment, and provide an alignment 
signal indicative^ of wMether said detected alignment 
corresponds with s^idj Renown alignment. 

22. An apparatitf^v for moving components comprising: 
a pick and placfc m^hine^Sriicluding a movable pick head 
configured to pick cpmpopj^its andY* av i n 9 access to an 
asymmetric recess i^Ka nest^ 

a component fe^d source \onf ig\ired to supply components 
to said recess ; anc 

a detector positioned to det > tect\an alignment of a 
component placed i ij said recess, compare said detected 
alignment with a kryown alignment, anctoprovide an alignment 
signal indicative df whether said detected alignment 
corresponds with said known alignment, 
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23. The apparatus of claim 22, wherein \aid detector is 
connected to control said pick and place machine, in response 
to said comparison. 



24. The apparatus of claim 22, wherein said detector is 
further positioned in a plane substantially parallel and 

^ proxim a te to — a s urface - of naid no n t contain 4-ag ^ aai d rPGft gs , 

30 
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!5. The apparatus of claim 22 , wherein said pick and 
place tftachine comprises a machine selected from the group 
consisting of surface mount placement machines, die attach 
machines, \ape and re^i^production machines, and wire bond 
machines . 
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26. The apj 
corresponds to a 
pick head. 

27. The 
comprises : 

a nest contfc 
a sensor pc 



>a|t/atus of \claim 22, wherein said recess 

tape of aj^et5mponent being picked using said 



aratus 



Lning a ph} 
-tioned witl 



flaim 22, wherein said detector 

Lcaliy asymmetric recess; and 
lid recess. 



28. The apparatus of cl'aim 27^\wherein said sensor is 
selected from the group consisting of pt^ssure sensors, 
contact sensors, electrical sensors, mechanical sensors, 
thermal sensors and other environmental sensbs^s, 

29. The apparatus of claim 27, wherein said s^sor 
-comprises a v a ' cuum s e nsor - 
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3^K^ An apparatus for moving components comprising: 
a picltStid^lace machine including a controller 
connected to a movaBl"e-^ick head and a component feed source, 
said pick head having acces^4^o said component feed source; 
and, 

a detector comprising a receiver^i^rected toward said 
feed source to detect an alignment of a compiSQent, said 
controller being connected to said receiver and cbci^xgur ed to 
compare the detected component alignment with a known 
-co mponent 
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II. The apparatus of claim 30, wherein said component 
feed source comprises a continuous serial track component 
feed source. 

32. The apparatus of claim 31, wherein said continuous 
serial track (component feed source further comprises a 
plurality of component trays serially disposed- along said 
track. 

33. The apparatus of claim 32, wherein said plurality 
of component trays contains a recess having an asymmetric 
shape . 

34. The apparatus of claim 30, wherein said feed source 
further comprises a plurality or\serial feed sources. 

35. The apparatus of claim 34,\wherein said detector 
further comprises a plurality of receivers and each of said 
plurality of serial feed sources has at 3>east one 
corresponding receiver positioned to detect\an alignment of a 
component in said serial feed source . 
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36. The apparatus of claim 30, wherein saidN^etector 
and said pick head are distinct members. 

37. The apparatus of claim 30, wherein said detecto^vis 
stationary - with reopoct to said pick h ^ 



19 



10 




15 



8. An apparatus for moving components comprising: 
a \pick and place machine including, 

pick station connected to a component feed source, 
a\tirst pick head having access to said pick station 
and a component transfer area, 

a seaond pick/ he^ahaving access to said component 
transfer area and la /component mounting position, 

a detector p<psitioned\ to detect an alignment of a 
component in sfeid|/component\ transfer area, and 

a controlled connected \to saicU-feed source, said first 
cond pick he^cl, and said detector and 
erng cpartigured to compare the detected 
nt^^Lth a knpwn component alignment and 
source, saiffl first pick head, and said 
in response tio said comparison. 



pick head, said 
said controller 
component alig 
control said f 
second pick^ne, 



39. The apparatus of cla\m \38 wherein said detector 
comprises : 

[is accessible by^eaid first and second pick 



a nest tha 
20 heads; and, 

a receiver 
component place 



positioned to detect an alignment of a 

\J \ 

in said nest and compare said detected 



alignment with a known alignment. 



25 40. The apparatus of claim 39 wherein: 

said nest includes a nest surface containing an 
asymmetrically shaped recess; 

said detector further comprises an emitter positioned to 
direct radiation toward said recess in a generally parallel 
3 0 direction adjacent to said nest surface; and, 

said receiver is positioned on a side of said recess > 
opposite to said emitter to receive radiation from said 
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An apparatus for detecting alignment of a component 
having ^vn asymmetric shape, comprising: 

a neist including a nest surface containing an asymmetric 
recess corresponding to the shape of said component; and, 

a detecuor positfLorafed\to detect whether said component 
is completely Received/in said recess and provide an 
alignment signal\indicative of whethe^Said component was 
completely receive 
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42. An appara^ujs 

a nest includi, 
recess correspond 

a pick and pl&c$ 
configured to pick 
a nest; 

a component i:e^d source co 
said components t 



ing components, comprising: 
urface containing an asymmetric 
to asymmetrically shaped components; 
machine, including a movable pick head 
components l^rom said asymmetric recess in 
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red to serially supply 

aid recess; and, 
a detector poWitioned to denect whether said component 
supplied to said recess is completely received in said recess 
and provide an alignment signal indicative csif whether said 
component was completely received. 
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43. The apparatus of claim 42, wherein said aetector is 
connected to control said pick and place machine in response 
to whether said component is detected as being complete? 
^racei^E Qd i n said reces 
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